Memantine delayed N-methyl-D-aspartate -induced convulsions in neonatal rats.
Memantine (1-amino-3,5-dimethyladamantane) is a moderate-affinity uncompetitive antagonist of N-methyl-d-aspartate (NMDA) receptors. In this study, we have explored the effect of memantine against N-methyl-d-aspartate (NMDA)-induced seizures in neonatal rats. Here, we evaluated various behavioral seizure abnormalities in neonatal rats (Sprague-Dawley; postnatal day 9) after an intraperitoneal administration of NMDA. Further, we explored whether an acute administration of memantine could protect these neonates against different phases of convulsions induced by NMDA. In a separate study, we have compared the effect of levetiracetam in the same animal model. Exogenous administration of NMDA (30 mg/kg., i.p.) in neonatal rats resulted in arrest of activity, emprosthotonos curvature (trunk is bent forward by the entire muscles), myoclonic jerks, and forelimb/hindlimb clonus. The clonus phase in neonates was followed by loss of righting reflex and continuous seizures (for more than 5 min) suggesting status epilepticus, tonic extension, and death. Pretreatment of memantine hydrochloride (10-30 mg/kg., i.p.) dose-dependently delayed the onset of different phases of convulsions induced by NMDA. Memantine at the highest dose was found to be ataxic in rat neonates, while lower doses were free of any observed behavioral signs of toxicity. Levetiracetam (25 mg/kg., i.p.) when administered 30 min before the NMDA challenge blocked only the jerk phase and did not affect other phases of NMDA-induced convulsions. These data indicated that memantine and other safer uncompetitive NMDA receptor antagonists may be protective in the management of neonatal seizures.